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*DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

" REPLY TO

ATTENTION OF:

Honorable Michael S. Dukakis
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133

Dear Governor Dukakis:

I am forwarding to you a copy of the Silver Lake Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is d vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, The Silver Lake Association, Dr. William J. Osborn,
President, 42 Edgewater Road, Agawam, Massachusetts 01001.

Copies of this report will be made available to the public, upon re-
quest, by this office under the Freedom of Information Act. In the case
of this report the release date will be thirty days from the date of
this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely yours,

As stated lonel, Corps of Engineers
vision Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No: MA 00066

Name of Dam: SILVER LAKE DAM

Town: AGAWAM

County: HAMPDEN

State: COMMONWEALTH OF MASSACHUSETTS

Stream: UNNAMED TRIBUTARY OF THREE MILE BROOK

Date of Inspection: 28 SEPTEMBER 1978

BRIEF ASSESSMENT

Silver Lake Dam is an earthfill embankment about 85 feet long,
12 feet high with a crest width averaging about 30 feet. A 9.5 feet wide con-
crete overflow spillway with a low level notch and 37 inch freeboard is located
on the south end of the dam. The spillway is flanked by concrete and stone
masonry training walls. A 2 feet wide, 3 feet high low level sluiceway is
located at the base of the spillway and discharges are manually controlled by
a gate valve. Discharges from the spillway and low level outlet are into a
natural brook which flows into Three Mile Brook, a tributary of the Connecticut
River.

Phase I inspection and evaluation of Silver Lake Dam does not in-
dicate conditions which would constitute an immediate hazard to human life or
property. Based on engineering judgment and the performance of the earth em-
bankment and outlet works, the project appears to be in fair condition. The
project, however, does have inadequacies and deficiencies which, if not re-
medied, have the potential for developing into hazardous conditions.

Because there are no data on Probable Maximum Floods for an area
of 1.13 square miles, it was necessary to synthesize a test flood hydrograph
for the contributing area. Since the dam is classified as small in size, with
a significant hazard potential, the test flood, in accordance with Corps of
Engineers guidelines, is one half the Probable Maximum Flood (1/2 PMF). The
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1/2 PMF inflow-peak was 2353 cfs, with a runoff volume equivalent to 18.65
inches in 6 hours. The adequacy of the spillway was tested by routing the
flood through the reservoir using a computerized routing technique. The peak
outflow from the 1/2 PMF was 1906 cfs at El 131.3 or about 3.2 feet above the
top of the dam.

Since the dam is expected to be overtopped with an inflow equal
to 1/2 PMF, it is considered that the spillway is not adequate from a hydraulic
and hydrologic standpoint.

It is recommended that a competent consulting engineer be retained
by the owner, within 12 months of receipt of this Phase I Inspection Report, to
determine the measures necessary for improvement of the discharge capacities.

In addition, remedial measures are recommended for implementation
by the owner, within 24 months of receipt of this Phase I Inspection Report,
to improve overall conditions. These measures, in general, are as follows:

- Repairs to embankment and appurtenant structures

- Programs for operation, maintenance and inspection

Eug~fe"O'Brien, P.E.
New York No. 29823
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This Phase I Inspection Report on Silver Lake Dam

has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engi'neering Division

FEDfJ. V nSW r.r. Member
Chief, De gn Branch
Engineering Division

SAUL COOPER, Mme
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

-jOE B. FRYAR
Chief, Engineering Division



PREFACE

This report is prepared under guidance contained in the Recommended
guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I investiga-
tion; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise be detect-
able if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
CONNECTICUT RIVER BASIN

INVENTORY NO. MA 00066

SILVER LAKE DAM
TOWN OF AGAWAM

HAMPDEN COUNTY, COMMONWEALTH OF MASSACHUSETTS

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Public Law ' -367, August 8, 1972, authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a national program of dam
inspection throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of supervising the in-
spection of the dams within the New England Region. Tippetts-Abbett-McCarthy-
Stratton has been retained by the New England Division to inspect and report on
selected dams in the State of Massachusetts. Authorization and notice to pro-
ceed was issued to Tippetts-Abbett-McCarthy-Stratton under a letter of May 3,
1978, from Mr. Ralph T. Garver, Colonel, Corps of Engineers. Contract No.
DACW 33-78-C-0298 has been assigned by the Corps of Engineers for this work.

b. Purpose

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public safety
and thus permit correction in a timely manner by non-Federal
interests.

(2) Encourage and prepare the States to initiate quickly effective
dam safety programs for non-Federal dams.

(3) To update, verify and complete the National Inventory of Dams.

1.2 DESCRIPTION OF THE PROJECT

a. Description of the Dam and Appurtenances

Silver Lake Dam is an earthfill embankment of a maximum height of
about 12 feet. The crest of the dam is about 85 feet long and the width varies
from 10 to 40 feet, averaging about 30 feet. The upstream slope of the embank-
ment varies between 1V on 3H to IV on 4H, except in the vicinity of the spillway
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where the slope is nearly vertical. The downstream slope of the embankment
is non-uniform and averages about IV on 2H, except in the vicinity of the spill-
way, where the slope is nearly vertical.

A concrete overflow spillway, which is 9.5 feet wide, with a cen-
ter 48 inch by 8 inch weir notch is located at the south end of the dam. The
spillway on the upstream side is flanked by concrete and stone masonry train-
ing walls of a height of 37 inches. These walls once served as the upstream
approach walls for an old spillway, which is now partially destroyed. The
downstream training walls are of concrete block i.isonry. Water flow over the
spillway is channeled into an old masonry spillwcil chute about 13 feet long,
then a stepped concrete chute about 20 feet long, finally into an unnamed na-
tural brook, which discharges into Three Mile Brook, a tributary of the Connect-
icut River.

A low level outlet consisting of a sluiceway, 2 feet wide by 3 feet
high, is located at the bottom center of the spillway. Discharges are manually
controlled by a center screw-type gate valve located on the upstream side of
the spillway.

b. Location

The dam is located in the town of Agawam, about one mile west of
the Connecticut River at the intersection of Suffield Street (Massachusetts
Route 75) and Mill Street.

c. Ownership

Silver Lake Dam is owned by Mr. Kenneth Hinshaw, Box 32, Gol-
dendale, Washington, 98620. The day to day operation and maintenance is
managed by the Silver Lake Association.

d. Purpose of Dam

The impoundment provided by the dam is for recreational purposes.

e. Design and Construction Histor,

Original design and construction records are not available. It is
reported that the dam was built in about 1878 and that the original spillway was
destroyed in the floods of 1955. The present spillway was reported constructed
in about 1956. There are no construction records for these repairs.
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f. Normal Operating Procedures

The normal operating procedure is to drain the lake once a year

by opening the low level outlet. The purpose is to clean the lake bottom.

g. Size Classification

The dam is less than forty feet high, and has a maximum storage
of less than 1 ijO acre-f A. It is, :iierefore, c1 ;sified as a "small" dam.

h. Hazard Clas oification

The dam is in the "significant" hazard potential category because
there are, immediately downstream from the dam, about 5 homes and Suffield

Street (Mass. Route 75) which could sustain some damage should a failure of
the dam occur.

For details on the selection of the hazard potential category see

Section 5. ld.

i. Operator

There are no day-to-day operations of the dam and no one has been
designated as the operator of the dam. In case of emergency, the President
of Silver Lake Association is to be notified. The present President of the As-
sociation is:

Dr. William I. Osbourn
42 Edgewater Road
Agawam, Massachusetts 01001
Telephone (413) 786-1800 (Office)

(413) 786-7124 (Home)

1.3 PERTINENT DATA

a. Drainage Area

The total drainage area contributing to Silver Lake Dam is about

723 acres, roughly fan shaped with an east-west axis, about 25% urban develop-

ment and the remainder wooded and/or farms and orchards.

b. Discharges at Damsite

Discharges at the damsite are over an uncontrolled concrete spill-

way and through a low level sluiceway.
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The concrete overflow spillway is 9. 5 feet wide with a center weir
notch 4 feet wide by 8 inch high. The computed maximum discharge capacity,
with th( reservoir level at top of dam, El 128.1, is 127 cfs.

The low level sluiceway, 2 feet wide, 3 feet high, is located at
the bottom center of the spillway. The computed maximum discharge, with
head equivalent to top of dam, El 128.1, is 89 cfs.

There is no record of th( naximum flo( i at the d nsite, however,
it is -- ported that during the 1955 fl, )d the water level rose about 9 feet along
the lao shore.

u;. Elevation (feet above MSL)

Top of dam 128.1
Maximum pool-design surcharge Unknown
Maximum pool-test flood 131.3
Full flood control pool Not Applicable
Recreation pool 125.0
Spillway crest (gated) Not Applicable
Upstream portal invert diversion

tunnel Not Applicable
Downstream portal invert diversion

tunnel Not Applicable
Streambed at centerline of dam Unknown
Maximum tailwater Unknown

d. Reservoir (feet)

Length of maximum pool 3850
Length of recreation pool 2000
Length of flood control pool Not Applicable

e. Storage (acre-feet)

Recreation pool 54
Flood control pool Not Applicable
Design surcharge Unknown
Test flood surcharge (-et) 141.7
Top of dam 106
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f. Reservoir Surface (acres)

Top of dam 22.1
Test flood pool 34.3
Flood-control pool Not Applicable
Recreation pool 11.1
Spillway crest 11.1

g. Dam

Type Earth
Length, feet 85+
Height, feet 12+
Top width Varies from 10 feet to

40 feet with an average
of about 30 feet.

Side Slopes - Upstream Varies from IV on 3H to
IV on 4H except in the
vicinity of spillway where
its nearly vertical

- Downstream lV on 2H average, except
in vicinity of spillway where
its nearly vertical

Zoning Unknown
Impervious core Unknown
Cutoff Unknown
Grout curtain Unknown

h. Diversion and Regulating Tunnel

Type Not Applicable
Length Not Applicable
Closure Not Applicable
Access Not Applicable
Regulating facilities Not Applicable

i. Spillway

Type Broad-crested
Length of weir, feet 9.5 feet
Crest elevation, feet 125.0
Gates None
Upstream channel None
Downstream channel See description in Section

1.2 and Section 3.1
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j. Regulating Outlets

The regulating outlets consist of an uncontrolled spillway and a
low level sluiceway.

The 9.5 feet wide concrete overflow spillway consists of a center
weir notch, 4 feet wide by 8 inch high.

The low level sluiceway. 2 feet wide by 3 feet !'1h, is located at
the bottom center of the spillway. The invert is estimated at El 119.0. Dis-
charges into the downstream channel are controlled by a manually operated
center screw-type gate valve located on the upstream side of the spillway.
It is reported that the valve is operable.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

There are no design data, construction drawings or specific memoranda
available for the dam. One drawing, a survey map, was obtained from the
Town which gives elevations at various points upstream and downstream of the
dam. (See Appendix). The elevations shown on this drawing are referenced
to a datum different than that shown on the USGS Quadrangle Sheet. Therefore
a correlation between the USGS Quadrangle Sheet and the available survey
map was made by interpolating an elevation for the crest of the spillway weir
notch, from the Quadrangle Sheet. It was assumed that this elevation was
also the normal lake level and all other elevations shown in this report were
referenced to it. The sketch, plan and section of the spillway, which are at-
tachments to a 1974 inspection report, were prepared by the Department of the
Environmental Quality Engineering, Division of Waterways and were obtained
from the Massachusetts Department of Public Works, Boston.

There is no information available on subsurface conditions.

2.2 CONSTRUCTION RECORDS

There are no records available for the original construction or subse-
quent repairs.

2.3 OPERATION RECORDS

No operating records are available and there is no daily record of pool
elevation or rainfall at the damsite. The yearly reservoir drawdown is recorded
in the minutes of meetings of Silver Lake Association which are available.

2.4 EVALUATION OF DATA

a. Availability

Existing information was made available by Silver Lake Association,
Agawam, Massachusetts; the Town of Agawam; and Massachusetts Department
of Public Works, Boston, Massachusetts.

b. Adequacy

The lack of in-depth engineering data did not allow for a definitive
review. Therefore, the adequacy of this dam could not be assessed from the
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standpoint of reviewing design and construction data, but is based primarily
on visual inspection, past performance history and sound engineering judgment.

c. Validity

In general, the information obtained from above mentioned drawing
and sketches, with above noted exceptions, and the personal interviews is
consistent with observations made during the inspection and therefore considered
reliable.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

A visual inspection of Silver Lake Dam was made on 28 September
1978. The weather was cloudy, temperature 60°F to 65 0 F. The last rainfall
occurred about one week before. At the time of inspection, the pond level
was about 2 inches above spillway weir notch. (El 125.17)

b. Embankment

The earth embankment is in fair condition. The horizontal and
vertical alignments of the crest are good. The crest is covered with heavy
vegetation, shrubs, ground cover, saplings an.. large trees (See Photograph
No. 2). No longitudinal or transverse surface cracks were observed.

The downstream slope is irregular and completely covered with
heavy vegetation, shrubs, ground cover, saplings and large trees. (See
Photograph No. 3). There are no signs of sloughing, erosion or cracks.

The upstream slope is covered with grass, shrubs, trees but in
some areas the turf is non-existent. (See Photograph No. 1). The upstream
spillway approach channel slopes are undercut and eroded. The southern
approach channel slope is extensively undercut and eroded and there is some
erosion behind the training wall at the contact with the slope. (See Photo-
graph Nos. 11 and 12). There are no signs of sloughing, or cracks. In the
vicinity of the embankment and north training wall contact there is a deep
gully which is caused by pedestrian traffic and runoff. Otherwise the remainder
of slope does not exhibit any signs of trespassing.

c. Appurtenant Structures

The concrete overflow spillway above the water level is in good
condition with some minor spalling. The upstream stone masonry training walls
above the water level are in poor condition with stone missing and joints open.
The north training wall has a 2.5 inch wide crack and cavities as a result of
the missing stones. The downstream spillway training wall consists of concrete
with large gravel and stone aggregate and concrete blocks. The north wall is
in poor condition with stone missing in several areas. Other deficiencies noted
on this wall are:
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a) the upper 2 to 3 feet is tilting towards the chute, resulting
in about 6 inches of surface settlement of the adjacent embankment.

b) minor seepage, 3 feet from top of wall, at the contact between
the wall and the spillway weir. (See Photograph No. 10).

The south downstream training wall is in extremely poor condition
with the upper two-thirds of the wall completely missing and results in deep

erosion of the earth bank. (See Photograph No. 9).

The floor of the downstream chute (formerly the spillway approach
apron) is in fair condition with some debris observable. Remnants of the old
destroyed spillway remain and extend about 2 feet from each side into the spill-
way channel. (See Photograph Nos. 6 and 8).

At the time of inspection, the valve stem for the low level gate
valve was below the water level. It is reported that the operating handle and

stem extension are removed to prevent vandalism. It is reported that the valve
is operable.

d. Abutments

There are no signs of seepage at the abutments. The north abut-
ment of the dam does not show any unusual conditions, however, the south
abutment slope, adjacent to the spillway, does show signs of erosion, which
appears to be the result of spillway discharges and surface runoff.

e. Downstream Channel

The stepped concrete chute appears to be in good condition. (See
Photograph No. 5). The remainder of the channel, which is natural, appears
to be clear with very little debris, but with some overhanging trees. (See
Photograph No. 7).

f. Reservoir Area

In the vicinity of the dam there is no evidence of sloughing,
potentially unstable slopes or other unusual condition which would adversely
affect the dam.

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the investigation revealed
several deficiencies which at present do not adversely affect the adequacy of
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the dam. However, these deficiencies do require attention and should be
corrected before further deterioration leads to hazardous conditions. Re-
commended measures to improve these conditions are given in Section 7.
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURE

4.1 PROCEDURES

There are no formal operational procedures for the project, other than
the yearly drawing down of the lake.

4.2 MAINTENANCE OF DAM

There is no formal maintenance manual for the project. No maintenance
of the embankment and appurtenant structures has been provided. There is no
scheduled program of inspection by the owner or the Silver Lake Association,
however, there is a statewide program of inspection established several years
ago by the Department of Environment Quality Engineering Division of Waterways.
Copies of their inspection reports, dated October 20, 1972 and May 1, 1974,
are included in the Appendix.

4.3 MAINTENANCE OF OPERATING FACILITIES

There is no established maintenance program for the operating facilities.

4.4 WARNING SYSTEM IN EFFECT

There is no warning system in effect.

4.5 EVALUATION

The maintenance and operating procedures for the dam and appurtenant
structures are considered inadequate. Measures to improve these deficiencies
are given in Section 7.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

No design data are available, nor are records of flow from this
small drainage area. It was therefore necessary to syrthesize a test flood for
the contributing area of 1. 13 square miles. The reservoir area is 11. 1 acres
or 1.5% of the total drainage basin. The basin is roughly fan-shaped with an
east-west axis, with approximately 25% urban development and the rest being
wooded and/or farms and orchards.

b. Experience Data

It is reported by persons interviewed that during the 1955 flood
the spillway was destroyed and the lake level rose about 9 feet. If the lake
did rise this amount, it is probable that the dam was overtopped, however,
no one could substantiate this fact.

c. Visual Inspection

At the time of the inspection, the lake level was 2 inches above
the spillway weir notch. The spillway is in good condition with only minor
spalling of the concrete. The training walls upstream and downstream are in
poor condition with stones missing and joints open. The floor of the downstream

chute is in fair condition. Remnants of the destroyed spillway remain and x-
tend about 2 feet from each side into the spillway channel. The valve stem
for the low level gate valve is below the water line with the handle and stem
extension removed for safety purposes.

For further details see Section 3. 1.c.

d. Overtopping Potential

The potential for overtopping the dam was investigated on the basis
of the adequacy of the spillway and the available surcharge storage to meet a
potential emergency inflow. The dam, with a maximum storage capacity of 106
acre-feet and 12 feet high, is classified as "small" .1/

To determine the hazard potential category, it is necessary to es-
timate the downstream dam failure hydrograph, and the U.S. Corps of Engineers
"Rule of Thumb" guidance was used for this purpose. The estimate assumes
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the following: (a) the reservoir surface is at the top of the dam at the time
of the breach, (b) a breach of 38.0 feet equal to 40% of the dam length occurs
(c) the channel has an average roughness coefficient of 0.07. It is estimated
that the peak discharge would be 2655 cfs and at a selected section, just
upstream of Suffield Street (Mass. Route 75), the flood wave would be about
4.5 feet deep, with the wave peak at about El 115.5. Mass. Route 75 and
about 5 homes, located in this vicinity, could conceivably be damaged by the
estimated flood wave and for these reasons the dam is in a "significant"
hazard potential category.

Because the dam is classified as small in size, with a significant
hazard potential, the test flood, is one-half the Probable Maximum Flood
(1/2 PMF).-/ The Maximum Probable 6-hour rainfall over 10 square miles for
the Silver Lake area is 18.65 inches.-/

Based on the Soil Conservation Services' curve number method,-/
the rainfall excess was determined as 15.8 inches. A triangular unit hydrographi/
was developed to represent unit runoff from the land area, and subsequently
used to compute the flood hydrograph. The runoff resulting from 18.65 inches
of rain over the lake area (11. 1 acres) was added to the computed hydrograph
to form the Test Flood (1/2 PMF), and resulted in a peak inflow discharge of
2353 cfs.

Silver Lake Dam is equipped with a 2 feet by 3 feet valve control-

led sluiceway, about 6.0 feet below the spillway crest (El 125). The computed
capacity of the sluiceway with water level at El 125.0 and El 128.1 is 67 and 89
cfs, respectively. The spillway is 9.5 feet wide, with a 4 feet by 8 inch low
flow weir notch (see sketch in Appendix). The computed spillway discharge ca-
pacity, with the water level at the top of the training walls (El 128.1) is 127
cfs. It was assumed that (1) the spillway would act as a broadcrested weir,
(2) flow over the dam would be critical, and (3) the lake was full (spillway
crest El 125) at the start of the flood inflow. The old spillway, 13 feet down-
stream, is not expected to cause any back water effect since a discharge of
127 cfs would cause an estimated head of less than 4 feet. The computed
surcharge storage between the spillway crest (El 125) and the top of the dam
(El 128.1) is 52 acre-feet.

The Test Flood, routed through the available surcharge storage
and discharge facilities using a computerized technique, results in a rise of
the lake level to a maximum elevation of 131. 3 or 3. 2 feet above the top of
the dam, with a peak outflow discharge of 1906 cfs. The spillway capacity
is 6.7% of the Test Flood outflow, and is, from a hydraulic and hydrologic
viewpoint inadequate.
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References:

I/Recommended Guidelines for Safety Inspection of Dams, Appendix D,
U. S. Corps of Engineers.

-/Hydrometeorological Report No. 33, 1956.

3-Engineering Handbook Supplement A Section 4 Soil Conservation Service.

!/Design of Small Dams. BtAi- i of Reclamation 1974.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual observation did not indicate any serious structural problems
with the embankment, spillway or low level outlet. The deficiencies, which
are described in Section 3, require attention; recommended measures to improve
the deficient conditions are given in Section 7.

b. Design and Construction Data

No design computations or other data regarding the structural
stability of the dam have been located.

On basis of the performance experience, the visual inspection,
as well as engineering judgment, the dam appears to be adequate.

c. Operating Records

There are no operating records kept or available, except records
of reservoir drawdown. There are no records or reports of any operational
problems which would affect the stability of the dam.

d. Post-Construction Changes

It is reported that the present dam was built about 1878. There
are no records of any construction changes which have taken place since that
time. It is reported that a new spillway was built in about 1956, after the
1955 floods had destroyed the original spillway.

e. Seismic Stability

The dam is located in Seismic Zone No. 2 and in accordance with
recommended Phase I guidelines does not warrant seismic analysis.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Conditions

Phase I investigation of Silver Lake Dam does not indicate condi-
tions which would constitute an immediate hazard to human life or property.
Based on engineering judgment and the performance of the earth embankment
and outlet woiks, the pron,:ct appears to be in fair rondition. The prni-ct,
however, does have inadequacies and deficiencies which, if not remedied,
have the potential for developing into hazardous conditions.

Because there are no data on Probable Maximum Floods for an area
of 1.13 square miles, it was necessary to synthesize a test flood hydrograph
for the contributing area equal to one-half Probable Maximum Flood (1/2 PMF).
The 1/2 PMF inflow-peak was 2353 cfs, with a runoff volume equivalent to
18.65 inches in 6 hours.

The adequacy of the spillway was tested by routing the flood
through the reservoir using a computerized routing technique. The water sur-
face was assumed to be at the spillway crest at the start of the storm. The
peak outflow from the routed flood (1/2 PMF) was 1906 cfs at El 131.3 or
about 3.2 feet above the top of the dam.

The discharge capacity of the spillway with reservoir El 128.1
is 89 cfs or 6.7% of the 1/2 PMF outflow, and is considered to be very
inadequate.

b. Adequacy of Information

The lack of in-depth engineering data did not allow for a definitive
review. Therefore the adequacy of this dam could not be assessed from the
standpoint of reviewing design and construction data, but is based primarily
on visual inspection, past performance history and sound engineering judgment.

c. Urgency

The recommendations and remedial measures described in subse-
quent paragraphs should be undertaken by the owner within the next 12 to 24
months, after receipt of this Phase I Inspection Report.
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d. Necessity for Additional Investigations

Additional investigations to assess the adequacy of the dam and
appurtenant structures appear necessary and are enumerated in the following
paragraph.

7.2 RECOMMENDATIONS

It is recommended that a competent consulting engineer be retained by
the owner, within 12 months after receipt of this Phase I Inspection Report,
to determine the measures necessary for improvement of the discharge capaci-
ties.

7.3 REMEDIAL MEASURES

a. Alternatives

The results of the additional investigations recommended above
may indicate alternatives which will be needed to provide discharge adequacy
under flood conditions. These alternatives can only be determined after the
completion and evaluation of the additional investigations.

b. Operating & Maintenance Procedures

It is recommended that the following measures be undertaken by
the owner within the next 24 months after receipt of this Phase I Inspection
Report.

1. Establish a formal program of operation and maintenance,
and initiate biennial inspections of the dam.

2. Provide round-the-clock surveillance during periods of un-
usually heavy precipitation.

3. Develop a formal system for warning downstream residents
in case of emergency.

4. All vegetation on both slopes should be kept in a close cut
condition.

5. All brush, shrubs, and young saplings should be removed from
the embankment and the area immediately downstream of the
embankment toe. Large conifers, but not deciduous hardwoods,
should be removed and the remaining trees should be inven-
toried and their condition monitored. If a tree dies, the area
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around the tree should be closely monitored for seepage.

6. All training walls should be repaired and/or rebuilt.

7. After the repair of training walls the area of settlement and
erosion should be improved.

8. Debris and overhanging trees should be removed and hauled
away from all downstream channels.

9. The erosion and undercutting of the approach slopes should be
repaired and slope protection should be provided to prevent
the reoccurrence of this condition.

10. The gully adjacent to the upstream training wali should be
filled with suitable material.

11. Where no turf exists, the areas should be seeded.
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT SLVE- LAKE DAM DATE - 2-g

TIME ".3o A'2 4

WEATHER FA~A1  . 0 &
W.S. ELEV. 25- U.S.

PARTY:

2. . _w_ _ _ _ J'_1_01. s7.

3. 8.

4. 9.

5. 10.

PROJECT FEATURE INSPECTED BY REMARKS

2. I

3.

4.

5.

6.

7.

8.

9.

10.

1, , . . . . . . . .. . . .,. . . . . , , -

"VAL.

- I -I



PERIODIC INSPECTION CHECK LIST

PROJECT "- , P- LA-L AM DATE 1-"o2, •

PROJECT FEATURE NAME

DISCIPLINE NAME

DAM EMBANKMENT

Crest Elevation 11. -T

Current Pool Elevation 2 - FT

Maximum Impoundment to Date Ulnkr- \

Surface Cracks ____,-_

Pavement Condition \in ,>'e,

Movement or Settlement of Crest ___ _._

Lateral Movement \,_

Vertical Alignment ______

Horizontal Alignment __

Condition at Abutment and at Concrete Structures ,.. ./ - ' ,

Indications of Movement of Structural Items on Slopes -

Trespassing on Slopes _!Y I, ?M. ,. , .., -'l, . ) , . ,

Sloughing or Erosion of Slopes or Abutments . >., 1)

Rock Slope Protection - Riprap Failures _ ._ __.__.

Unusual Movement or Cracking at or near Toes .

Unusual Embankment or Downstream Seepage __ ,._________.......



Piping or Boils -L A

Foundation Drainage Features _ _ ,,,_ _ _

Toe Drains

Instrumentation System __._

"tilli



PERIODIC INSPECTION CHECK LIST

PROJECT Z/LVE 2 L' 2D1'I DATE -__2_ -7_

PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS - TRANSITION AND CONDUIT ,,,"417,

General Condition of Concrete

A/ok _~vc !!,c~q~ L,' -er+ r~ t'

Rust or Staining of Concrete Se_. ccwei-d tri-

Spalling 4 c5± ,,

Erosion or Cavitation _ __,___ ______ ..______ ,-__

Cracking c - ,-I -I I

Alignment of Monoliths A

Alignment of Joints A

Numbering of Monoliths _NJ A

S...,- ., rt. Y1 ,

,- . A. , . .- "- . ,-

---

()AA,
e% I$ lk 0,

'1' 1 "



PERIODIC INSPECTION CHECK LIST

PROJECT 5/_.VE,2E ZL-E Z4rM DATE . -2--7

PROJECT FEATURE NAME

DISCIPLINE NAME

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition c' o c-1, A E o ac0rc. - ', &4

Loose Rock Overhanging Channel _ _ _ _ _

Trees Overhanging Channel . - -,AE ,,_ , r . t,

Floor of Approach Channel i\&-- _ , am

b. Weir and Training Walls

General Condition ..l , .4,

Rust or Staining - , - . -,- - .

Spal111ng Y nJi - - ,. ...

Any Visible Reinforcing ______

Any Seepage or Efflorescence . o 3

Dradin' Hole's __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

c. Discharge Channel

General Condition ,, -4. . , At Y .

Loose Rock Overhanging Channel --. ;

Trees Overhanging Channel .- _. , . _



Floor of Channel &An t-

Other Obstructions _ . L .

Aj LA



DRAWINGS AND INSPECTION REPORTS

APPENDIX B



SINSPETION REPORT - DAS ;aM RESEVOIRS

* W LCTION:

ArTown .. AxaWam . Ccunty 1._od- . Dam No.

Name of Da Silver Lake Dam , _._.

Mass. Rect.
Topo Sheet No. 12C . Ccordinates: N 50 , E 9_ __ _

Date
Inspected by: iA r, " , On jiX7- 497.. Last Inspection _jL_.

W GJoER/S: As of T2.1 X 2 a9

per: Assessors.., Reg. of Deeds Prev. Insp. I_, Per. Contact .

Name St. a No. CityiTown State Tel. No.
M Mr. Renshaw's Legal Representative

2.Atrnov M. Bagtipr- 10 Cfknt-Al St-, Res npf1~1A ?.,. 75'7-114
Name St. a No. City/lown State Tel. No.

3.
Name St. & No. n State Tel. "0.

,... CAR=TA;I: (if any) e.g. superintendent, pla-nt m-n asr, arnointed by
absentee owner, cppointed b:, ruulht owners.

Silver Lake Association
J/o Mr.John Lowell. presidcent, 37nn GeapyLarne. Agawam Mass.
Name St. 6: No. City/T.wn State Tel. No,

No. of Pictures Takeny__jns. Skietci-as See description of Dam.
Plans, Where SeA Dpf .t-#jgr njj of._ .dte 01),be 10. W 2

O DEGPE OF HAZARD: (if dam ,Lhcald Tail completcly)*

1, Minor 3. Severe

2. Moderate Y . 4. D!sastrous.

Coents: Awrox- 18 m llion stallons Imoundmgnt" Hazard wuld iteag, to
4 severe if development expands a short distance downstream.

,,i -..... -Ti3 rating may change aa land uae chagngv (^utuc development).

t .-
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O OUTLETS: 05rLET CONTM.LS A14D DPAWDO'IN
At approx. center of dam- concrete overflow spillwayoNo. I Location and Type: 9' w x pig" g- with a kI'_ X.8_"H. weirnot rh ane
dropwall 6'-2"H.

ComtrosLnne, TYPE:

Automatic . i-4nual _. Operative Yes , No
concrete spillway and dropwall at up stream end of a concrete

Comments: ad stone masonry chute that l, haniy dnfr ora
At bottom center of dropwall - 2'X3' sluiceway

No. 2 Location ond Type: emgtar irnto abve notpa nhut

Controls_ , Type: Screw operated Rate valve nn an, a id

Automatic . Ynual X . Operative Yes X , No

Comcnts: Operable per Mr. Lowell and Mr. Cleary. ntndle In Mr. T, I,.
Possession.

No. 3 Location and Tyape: Downstream of spillway dropwall cone. & atnno
uaaon-y chute 13' long I 9f' Wide- expanding to a stepped droowall 16'+

Controls none , Type: wide by 20' * long.

Automatic- . 1,1nual . Operative Yes _, No
southerly side wall completely gone on top 41 of original wall -

Caoents:-Jr4,cl - I~ l ~l plJ~ ~~--Come~s- ea, sh. idewallI ba~ly spiied vad uked- mut of a yr=L'ttF

Drawdown present hem3rAf , .p 1 _ Operative Yes x , No
Comnents: See item No. .bve. ...

Embankment varies 2;1 to 6:1 -masonry spillway
DAM UPSTREAM FACE: Slcpe vertical , bo-. Water at Dam 5' +

"-' cone.

Material: Turf x . Eruah . - y_.. Rock fill___ Masonry_.ood

Other stone and cone. masonry.

Condition: 1. Good 3- Major Repairs

2. Minor Repoirs x . 4. Urzent Repairs

Comments: Southerly channel bank Just upstream of spill way ie

maeonry shows some ,R,3atlj.ar Erosion gully upstream or nnrth-rlX
abutment wall.

401 Embankments northerly 2:1, southerly 1:1 adjacent to spillway
DAM DOWNSTREAM4, FACE: S?.opc spillway-vertical wall.

cone.
Material: Turf x & Eh & _. Rock Fill . Masonry__,._. Wood

Other

Condition: I. road_ _ 3. K',ajor Repairs.

2. tMAnor Perairn . ,. Urgent Repairs

Comments: See item #6- sub 3 coments above- Almn minnv .n p.ag. nt-
through northerly spillway abutent wtll and northerly side walle

- 2-



-IfL io 2 .7-

2MEGE JCY SPILUAY: Avaiablq.N l eedya .

Height Above Normal Ilat. : Ft.

Width Ft. Height Ft. Material

Condition: 1. Good_ _ 3. Major Repairs _

2. Minor Rep.:ir - 4. Urgent Repairs_

Co0MMentS: 'Irft+.i I MS oejn sta~ -4 1A IM %:4f Id A. ),) 31 _ 1,g. to ton of

earthen embankment on northerly end of spillway abutment.

WAT LEVLj_AT TMI OP IYSFECTION: Pt. Above ___ . Below

Top Dam F.L. Principal Spillway x- 4,w. y S". weiynnoteh.

Other

Norial Freboard_3 _ __Pt

SI.,RY OF DVICI2%CI=S NOTED:

Growth (Trees nd El-ah) on Embar1xent yes - ,inor brush gnwlh on bankM-

Animal Burrow3 ard Wa.houts nons found
old erosion gully noted Just upstream

Damage to Slopes or Top o Dc e - o= f iQ ortherly abutment wall - see remarks.

Cracked or Dcz.3ed FL-on-y.__.7es - see item # 6 - sub 3,

Ervience of Seepage yes - noted on northerly abut. and chute side wal.

Evidence c* Pipin' none found

Leaks

Erosion -_ _ __ ___ damage .....opesabove

Trash tnd/or Debris i-.yin Flow -nnnp founA

Clogged or Blocized Spill-.7ay _ __

Otter Masonry chute below snillway drovwall fsllln.

[4



DAM NO. 2-7-57

0 VERALL CONDITION:

1. Safe

2. Minor repairs needed

5. Conditionally safe - major repairs needed 2

. nsafe

5. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

REK&ARMM AND RECOI*ENDATIONS: (Fully Explain)

This dam inspection was made with M.. John Lowell and Mr. Joseph
Cleary, Silver Lake Association officials, prerent. They stated that
the Silver Lake Assoc. is negotiating with Mr. K. Henshaw, present owner
of dam, to purchase said dam. For this reason, and also because the Silver
Lake Assoc. are official caretakers of this dam, Mr. John Lowell, President
of the Assoc., requested that copies of all correspondence concerning t-is
dam be sent to him - Silver Lake Association, c/o Mr. John Lowell, President,
37 Guan Geary Lane, Agawam, Mass.. Mr. Lowell also asked If your office
would please send him a letter listing in detail repairs considered necessary
to put dam structure back into a safe condition. It was suggested to Mr.
Lowell at time of this inspection that hiring the services of a Professional
Engineer would seem an appropriate first step for the association to take
if they wished to get an estimate of repairs and costs needed to improve
dam structure.

No repairs or improvements have been made to dam since last inspection
of May 1, 1974, and further deterioration of structure has occurred.
The southerly side wall of chute is comletely gone on the top 4' + of
original structure and earthen bankbehind this wall is eroding. The northerly
side wall is badly spalled and cracked with seepage noted though cracks.
Seepage was also noted through a spalled cavity in the downstream face of
northerly rpillwayabutment wall. Settlement of fill behind northerly chute
sidewall is continuing slowly . Under cutting of southerly bank just upstream
of spillway dropwall is continuing. Reference is made to inspection.
Report andsketchs of May 1, 1974 for more detail on existing conditions
of dam.

The main spillway dropwall and abutments appear to still be basically
sound although spalled - see item # 8 comments - and ieeping on northerly
end. For this reason the district rates this dam as conditionally safe -
major repairs needed, but this rating could rapidly change to an unsafe
Qgdition if extreme high water ruofs should occur in the drainage area,
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DAM NO. 2-7-5-7

creating exceptional pressures on dam structure.
Aoccording to information supplied by Mr. Lowell, the present owner

of this dam is Mr. Kenneth Henshaw, Gunnland Ranch,Goldendale, Washington,
sip code 98620 , His legal representative is Atty. Maurice Baitler, 10
Central St., West Springfield, Mass., and the caretakers of dam are the
Silver Lake Association, c/o Mr. JohnLowell, President, 37 Gunn Geary Lane,
Agawam, Mass.

The District recommends that copies of any correspondence concerning
this dam be sent to each of the above listed parties.

For a past historyof this dam reference is made toinspection reports
dated oct. 20, 1972, and May 1, 1974. Alsoletters dated Nove. 9, 1972, March 26,
1973, May 30, 1973, May 24, 1974, June 18, 1975, and June 27, 1975.
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OVERALL CONDITION:

1. Safe

2. Minor repairs needed

3. Conditionally safe - major repairs needed x

4. Unsafe

5. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

RE-a&OS AND RECO20'DATIONS: (Fully Explain)

This dam inspection was made with Mr. 3ohh Lowell and Mr. Joseph
Cleary, Silver Lake Association officials, present. They stated that
the Silver Lake Assoc. is negotiating with Mr. K. ]enshaw, present o-mer
of dam, to purchase said dam. For this reason, and also because the Silver
Lake Assoc. are official caretakers of this dam, Mr. John Lowell, President
of the Assoc., requested that copies of all correspondance concerning this
dam be sent to him - SIlver Lake Association, c/o Mr. John Lowel, President,
.37 Gunn Geary Lane, Agawam, Mass.. Mr. Lx'ell e,)eo asked if your office
would please send him a letter listing in detail repairs considered necessary
to put dam structure back into a safe condition. It was suggested to Mr.
Lowell at time of this inspection that hiring the services of a Professional
Engineer would seem an appropriate first ntep for the association to take
if they wished to get an estimate of repal zs and costs needed to improve
dam structure.

No repairs or Improvements have been made to dam since last inspection
of May 1, 1974, and further deterioration of strocture has occurred.
The southerly side wall of chute is comltely gcn, on the top 4' + of
original structure and earthen bnnikbehine, thl& wail is eroding. The northerly
side wall is badly spalled and cracked w i.h scc ,Pge noted thouph cracks.
Seepage was also noted through a spalled avity in the do,,matream face of
northerly rpillwayabutment wall. Settlumcnt of fll] behind northerly chute
sidewall is continuing slowly . Under cutting (f southerly bank Just upstream
of spillway dropwall is continuing. Reference Js made to inspection.
Report andsketchs of May 1, 1974 for more detail on existing conditions
of dam.

The main spillway dropwall and abutments appear to still he basically
sound although spalled - see item # 8 contents.- and seeping on northerly
end. For this reason the district rates this dlam as conditionally safe -
major repairs needed, but this rating could rapidly change to an unsafe
onditlon If extreme high water runoffs should occur In the drainage area,



DAM NO. 2-7-5-7

creating exceptional pressures on dam structure.
According to information supplied by Mr. Lowell, the present owner

of this dam is Mr. Kenneth Henshaw, Gunnland Ranch,Goldendale, Washington,
tip code 98620 , His legal representative is Atty. ourice Baitler, 10
Central St., West Springfield, Mass., and the caretakers of dam are the
Silver Lake Association, c/o Mr. JohnLowell, President, 37 Gunn Geary Lane,
Agawam, Mass.

The District reco-mmends that copies of any correspondence concerning
this dam be sent to each of the above listed parties.

For a past historyof this dam reference is made toinspection reports
dated oct. 20, 1972, and May 1, 1974. Aleoletters dated Nove. 9, 1972, March 26,
1973, May 30, 1973, May 24, 1974, June 18, 1975, and June 27, 1975.

rTS:Ib



DE-CRIPTIO; OF DA11

DISTRICT C

Submitted by R. C. Salls. P. E. Dam No. 2-7-r,-7

Date October 20, 1972 ftW/Town Agawan

Name of Dam Silver Lai- T),

Mass. Rect.
Location: Topo Sheet No. IpC Coordinates N39o.850 E 221, vn

Provide Bill x 11" in clear copy of topo map with location of
Dam clearly indicated.

On :5 mile brook Abolit I ft. o'hf ,it Strept abo',-t rrlO f +-

Suffield Street. Route 75.

2.
Year built: Unknown Year/s of subsequent repairs I967

3.
Purpose of Dam: Water Supply Recreational Recreational

Irrigation Other Forer Mill ad Tn- P,'-

4I.
Drainage Prea: 1.2 sq. mi, acres.

Includes airport

5.
Normal Ponding Area: 10 Acres; Ave. Depth 5 6 ft.

Impoundment: 18 gals; 55 acre ft.

Million

No. and type of dwellings located adjacent to pond or reservoir

I.e. summer homes et. 9+ full time residences

Dimensions of Dam: Lengoh .I, ± rlx. Height 12'

Preeboart| 3' ±

Slopes: Upstream Pace 11:I rr e .

Downstream Face Varies ijLt to I

Width across tnp__Vric3sn Rhban!mca__irrmIa .. y 50 ft.
average.

- C



Dt4 NO. 2-7-5-7

8.
Classification of Dam by Material:

Embankment Spillway Structure
Earth X Cone. M sonry x Stone :'asonry_

Timber Rockfill Other_

9.
A. Des-zription of r-:.t .,)nd v-.;ge do,mstrearn of ca.-:

B. Is there a storaq? ni c. or flood plar c','-'' of 01-n which
cou.ld accoimoda .,i th. 4..pnui-4ent ti '-! e.e. cf a coz'p.cte
da. a failure. ye..X . no

Swam occupying Old Mill Pond Eed just north of Elm Street.

10.
Risk to life and property in event of complete failure.

No. of people 13

No. of homes- 1+

No. of businesses 2

No. of industries I Type Manufacturdn'P

No. of utilities 2 Type Pole Lines

Railroads None

Upstream - DiDonato Dam - 2-7-5-3, Zerra Dam - 2-7-5-4,
Other darms P2 uns . nh, - 2-7-5-5 and West Springfield Fish and Game Club -

2-7-5-6.
Other Culvert at Suffield Street at Perry Street, Elm Street, Adams Stroet

and Main Street, Route 159.

11.

Attach Sketch of dam to this form showing section and plan on

x 11" sheet.

RCS/sd

-I.
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QZORG
I
E H.MCDONNLL

ILIPWSERIOAN Note: These are pertinent excerpts from Original letter.j EDWARD J. SAYON
r7/7p-G CIVIL.SANITARY AND ELECTRICAL ENGINEERING

INVESTIGATIONS REPORTS.PLANS AND SPECIFICATIONS

SUPERVISION OF CONSTRUCTiON AND OPERATION

-B_ 01 CONSULTING ENGIXVE1?-S____
BOWERS AND PEOUOT STREETS

HOLYOKE, MASSACHUSETTS
'EL.JEFFERSON 3-3991

CD Agawam
October 8, 1969

The Honorable the Board of County Commissioners
52 State Street
Springfield, Massachusetts

Gentlemen:

Inspections of dars situated within the Town of Agawa.am have
been completed recently and each dam within Agawam has beenexamined at least once during 1959. The following is a report
on the general condition of the various dams situated within
the Town of Agawam.

!.



CONSULTING ENGINEERS

0. Silver Lake Dam

The earth embankment sections of this dam are satisfactory.
The right section is wide in relatlon to its height and is well
mailntained. It has a good sod cover.

The left embankment section is not maintain-d or trimmed. It
Is covered with some brush growth but at present the brush growth
does not endanger the dam.

- IL--



OPil'CONSULTING ENGINEERS

Respectful.ly submitted,

Georgejli. McDonnell
County Hydraulic Engineer

GHM/ekd



PHOTOGRAPHS

APPENDIX C



twj 0



2. VIEW OF CREST LOOKING NORTH. NOTE HEAVY VEGETATION.

3. VIEW OF DOWNSTREAM S LOPE OF DAM IN VICINITY' OF THE
SPILLVAY CHANNEL. NOTE HIEAVY VEGETATION.



4. VIEW OF SPILLWAY APPROACH CHANNEL AND LOW LEVEL WEIR~-
NOTCH.

5. VIElV 01' STLPPET) SPII.LVCA) CHTlAN TRA'INING %'Al. NOTE

STREET ilmi,ITN'ACE CONDUIT.



6. UPSTREAM VIEW OF SPILLWAY CHUTE AND SPILLWAY. NOTE
REMNANT OF OLD SPILLWAY.

7. VIEW 01' DOW~NSTREAM CHANNEL



8. VIEW OF DESTROYED SPILLWAY AND POOR CONDITION OF DOWN-

STREAM TRAINING WALL, NORTH SIDE.

9. VIEW OF DOWNSTREAM TRAINING WALL, SOUTH SIDE. NOTE

COLLAPSE OF UPPER PORTION OF WALL WITH RESULTING EROSION
OF SLOPE.



10. VIEW OF SEEPAGE AT CONTACT BETWEEN DOWNSTREAM

TRAINING WALL, NORTHSIDE AND SPILLWAY WEIR.



.Aft

11. VIEW OF SPILLWAY APPROACH CHANNEL, SOUTH SLOPE. NOTE
UNDERCUTTING OF SLOPE AND EROSION BEHIND TRAINING WALL.

12. VIEW OF SPILLWAY APPROACH CHANNEL, NORTH SLOPE. NOTE
UNDERCUTTING OF SLOPE.



HYDROLOGIC DATA AND COMPUTATIONS
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APPENDIX E

INFORM4ATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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L L STREET SHOWING S ILV E

AGAWAM ,MASS
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